WO 03/ 065141 PCT/ SE03/ 00005 1 APPARATUS FOR CONTROL OF DI FFERENTI AL
PRESSURE | N A HEATI NG AND COCLI NG SYSTEM The present invention relates to
an appar awosfoesi4control of differential pressure in a heaCrTrsgoamdos 5
cooling systemaccording to the preanile of claim1l. Such an apparatus is
designed to keep a pressure difference between a feed pipe and a return

B cﬁ.t@fl?@ﬁ&ffiﬁsiﬁr}f»% @¥raokoe iR N PR BRESSERY nhaRaTbvg AiRls 7%

dramba§§§0%ﬁm§§ TPossibilities of nounting the regulators are often
a regulator, which is designed to be mounted in a feed
duct, is not suitable in a typical case to be nounted in a return duct and
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In this connection, seats connected to the housing may be problematic. Principally, required seat
20  variations may be difficult to provide for. The guiding means are often limited and deaeration

problems may occur. A precise control and/or the function during varying liquid quantities may

result in problems. Finally, the life and the resistance to extreme medium temperatures , such as —

40°C and +180°C , may be extremely limited.

25  The object of the present invention is to counteract and to eliminate the above-mentioned problems
as much as possible. Also, the object of the invention is to further the development of the state of
the art in this field in various respects. Particularly, the object of the invention is to provide a pres-
sure difference regulator, which principally is suitable to be mounted in feed as well as return ducts
and which is designed to function at or in a simple way also be adjusted to extreme temperatures or

30  principally varying operating conditions.

These objects are attained according to the present invention by means of an apparatus of the type
described in the introduction, principally designed in the way set forth in the characterizing clause

of claim 1.
35



Addi ti onal characterizing features of the invention are set forth in the
follow ng description, reference being nmade to the acconpanyi ng draw ngs,
whi ch depwotosacfiew preferred but not |imting conbinati ol€T/SEnBO@ORAW NgS
show in detail in: Fig. 1 schematical Ry an apparatus according to the
invention, which is a part of a cooling system 5 with one regulating and
one neasuring valve, nounted in _a feed duct and_an adjustoent valve as
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sunpti on g ces suc ators, convectors and the I'i kel According

t o Fi g.opdratisgipesion;t her no- stat-controlled control valve 6 adjacent a
device 5 is nounted.in the feed duct, which valve 6 is de: signed.to
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guidi ng.p@bft 7, e. g. designed as a control valve with a neasuring
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may, as indicated, have various branches ahead of 35, and after guiding
point 7 and pressure difference regulator 9. At guiding point 7, a pressure
di f fe WDHRRIrewhkd,la BETIAREIONRPOS cooling system is designated 1 in its entirety . It is shown in

e.g. Figs. 1 and 2, that the system comprises a heating or cooling source 2 with a feed duct 3, outgo-
ing from source 2, and a return or feed-back duct 4, returning to source 2, which ducts lead to con-
25  sumption devices 5, such as radiators, convectors and the like. According to Fig.1, an e.g. thermo-
stat-controlled control valve 6 adjacent a device 5 is mounted in the feed duct, which valve 6 is de-
signed to precision control said device 5, and in front of it in the flow direction a guiding point 7, e.
g. designed as a control valve with a measuring function, which guiding point is able to preadjust a
loop flow, i.e. the flow to a plurality of devices 5. Also, in the return duct adjacent said device 5, an

30  adjustment valve 8 is mounted and after it in the flow direction a pressure difference regulator 9.

In a system 1 according to Fig. 1 or 3, a heated or cooled medium, e.g. water, flows in feed duct 3
from source 2 via guiding point 7 and control valve 6 to a consumption device 5, where heat is
emitted or received, respectively. Ducts 3 and 4 may, as indicated, have various branches ahead of

35 and after guiding point 7 and pressure difference regulator 9. At guiding point 7, a pressure diffe-



3 rence neasuring can be carried out for a flow cal culation by tenporary
connection of a neasuring instrunent (not shown) to two nipples 10 and 11
(Fig. 1).walespe¢sithe guiding point is used to connect a tePgirsab3/d@os
connected to its outlet 14, to a signadling 5 duct 13, which leads to
pressure difference regulator 9 on its high pressure regulating side 15 via
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according to, Figs. 5-8 has a housing. 3 1L g I t 36
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bet weengtRendifligé. and the outlet, which partition has an opening 38 for a

seat 39. A lower regulator part 40 is inserted, e.g. 35 by screwing, into
socet 36 and an upper regul ator part 41 is fastened to the |ower regul ator

part. Vgeé)sﬁlleocﬁﬁér%ﬁcéa %(11%9 3/1980%me in Figs. 1 and 2 apart from the signal duct connections.

Pressure difference regulator 9 is the same also in Figs. 3 and 4. Fig. 3 completely corresponds to
the design in Fig. 1 apart from the fact, that guiding point 7 is designed in another way with signa-
25  ling terminals 12 and 23 at the outlet side and at inlet 24, respectively . In Fig. 4, guiding point 7
and pressure difference regulator 9 have changed places between feed duct 3 and return duct4, a
signaling duct 25 connecting signaling terminal 23 of guiding point 7 on the inlet side to the low
pressure regulating side of pressure difference regulator 9, whereas a signaling duct 26 connects a
terminal 27 on outlet 28 of pressure difference re regulator 9 to high pressure regulating side 15 of

30  the regulator via a terminal 30.

A pressure difference regulator 9 according to Figs. 5-8 has a housing 35 with a preferred oblique
socket 36 between inlet 17 and outlet 28. The socket extends to a partition 37 between the inlet and
the outlet, which partition has an opening 38 for a seat 39. A lower regulator part 40 is inserted, e.g.

35 Dby screwing, into socket 36 and an upper regulator part 41 is fastened to the lower regulator part.



4 Lower regulator part 40 conprises a cage-like bottompart 42, which with
its free end 43 with sealing engages all around an Oring 44 in opening
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mediumto flow through the bottompart, seat 39 being nmounted within the
bottom part at the link between said wall section with openings and the
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25  Into shoulder end 45, a cage-like guiding part 55 is inserted by screwing and it is sealed by means
of a surrounding O-ring 54 and is, compared to the bottom part, in the axial direction somewhat
shorter and in the radial direction somewhat thicker and it further abuts with a small radial flange 56
the mouth area of the shoulder end. The rear end 57 of the guiding part has an exterior polygonal
shape 58, designed to perform the screwing by means of a tool. Also, said rear end 57 is retracted in

30  order to form a constriction 59, through which rear end 60 of a valve cone 61 is inserted. The wider
inner part of the guiding part forms a guiding channel 62 for a flange-like expansion 63 on the cone
with a recessed surrounding O-ring 64. Said retracted cone part forms a restriction for the opening

movement of the cone.
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can be rotated in relation to each other. The purpose of the handwheel
rotation 35 is to, through the pitch of thread of the neck of the upper

part ang hbRaAxiPhr Beaetcabhé bdd/7 06 DipsilO T2 W3 d¥66.E48y ReawiBEaBd/00BPPres6

25  sing, the other end 73 of the spindle preferably being designed with a polygonal shape and inserted
into an opening 74, which has a shape, which matches the shape of end 73, in a bushing 75 ina
handwheel 76, mounted outside said upper part and which in its turn has a non-rotation symmetrical
sleeve part 77, into which a bushing 78 with a matching shape is fitted, which is threaded onto a
neck 80, which projects from end 79 of said upper part and which in a bottom opening 81 with a

30  lock ring 82 receives end 83 with a reduced diameter of bushing 75, which end is provided with a
hexagonal opening or the like 85 accessible from outside through an opening 84 in the handwheel,
for insertion of a hexagonal key or the like (not shown) to make bushing 75 rotate and thus also the
spindle in relation to a prestressing device, described below, the handwheel not being rotated, since
bushings 75 and 78 can be rotated in relation to each other. The purpose of the handwheel rotation

35  isto, through the pitch of thread of the neck of the upper part and the axial adaptability of bushing



75 in relation to bushing 78, nmake bushing 75, with its inner end, abut a
step 86 on the spindle and then displace the spindle in an axial
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25  upper part and possibly the lower part with a certain radial flexibility, said O-ring being designed to
position all the parts, which cooperate with each other in the upper part and the lower part, opposite
each other in an optimal way, i.e. without inclined positions and with minimal frictions for the

required adjustment movements.

30  O-ring 103 is, according to Figs. 5 and 6, an end bead of a membrane 104, preferably made of rub-
ber, reinforced with a fabric material. From the bead the membrane extends, at first in parallel to the
cup-shaped wall of the lower part, in order to form the one side of a soft rounded fold 104, which
then at a distance from said wall is bent upwards to a level, which is at about the same level as the
level of the bead or slightly below it, the central parts of the membrane being supported by rotation-

35  symmetrical support plates 105 having an outer border 106 and an inner cup part 107, which both



extend towards the shoul der of the |ower part. The cup part fornms a recess
in the support plate and the nenbrane follows this recess as well as the
upper si dw0omB/otd1el pl ate and is fastened by curing of the®eTsEpI/@005The
bottom of the cup part conprises a cefitral bore, designed to allow the
spindle to pass through, the nenbrane being forced through this bore to

end at a position_ on the border side of 5 the l%ottomof t.ne, cu rf. d
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as a hubpgldlgupp¥itbiie, surrounds the spindle and which preferably is at |east
as long as and preferably somewhat |onger than the radial ring wall, the
ends of the ring wall and the hub, which face the shoul der, being
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fricti on a 58?185%%#1 %ﬂ&el%g% - % and to generally minimze the friction against
said Oring and the mninmal hub wall sections adj acentthe ri ng and agai nst
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pi ston vvlt ay and only has suchalength that the wall material wll

be suf fwhuc]e amrmlmdkd@psplrldler ansigwhish prefeshlbly ds atileast Ay longay and preferaRbt SAMERA on
is abl erf rmaIJmt SW nt in
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friction against said O-ring and the minimal hub wall sections adjacent the ring and against a sup-
25  port region inside opening 112, which is not more than point-shaped. Cylinder 109 is guided by a
relatively short extension of ring wall 96, which receives an O-ring 115. The extension houses the
metal piston with a play and only has such a length, that the wall material will be sufficient to keep
O-ring 15 in place. In this way, this metal piston is able to perform a limited swinging movement,
which is very important in order to be able to eliminate centering problems and prevent squeezing
30 and friction. In this way, a satisfactory function of this metal piston alternative is always secured.
When such a design with a piston made of a metal or a plastic material is used, there is no need of a
friction reducing plate at the rear end of the cone. The concave or convex recess within this region
allows instead in an advantageous way swinging movements of the hub, and at the same time a
cone, designed in this way, can be used for a membrane as well as a piston design.
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8 The enbodi nent according to Fig. 9 is different fromthe enbodi nent
according to Fig. 8 only by reversion of the regions for an Oring
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inan arbitrary fashion wthin the scope of the i nventive idea and the
f ol | owi gugs egaanstrthe Crning and Hgs Endptsgssenting ihanaxighdirpdiongosyblesect i onal de-
sign than a circular or oval cross section, e.g. an X-shaped design, and
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(1) for controlling the pressure difference in_a he%al n% or coollng éstem
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swinging movement on the whole is possible in order to facilitate precise centering and reduce

friction.

25  The present invention is not limited to what has been described above and the embodiments shown
in the drawings, but it can be supplemented and modified in an arbitrary fashion within the scope of
the inventive idea and the following claims. Thus, the O-rings may have another cross-sectional de-
sign than a circular or oval cross section, e.g. an X-shaped design, and they can be made of another
material than rubber, e.g. a fluorethene plastic material.
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5 this source with a consunption devices (5) thereinbetween, which emt or
receive heat, at least sone valve or the like (6,7,8, respectively) being
used to cwotsobsithe now t hrough a | oop provided in this wRay/SEa3/@oessure
difference regulator (9) being used t® keep the pressure difference between
the feed duct and the return duct constant, characterized i n that the

pressurg giﬂiﬁ- rence regulator (9) is provided for optional nounting in
one of cts (3 or 4) and is provided 10 with signaling termnals (29

and -27 and 32 and 30, 31, respectively), connected to the inlet (17) and
the outlet (28), respectively, as well as to the | ow pressure regul ating
si de (1B)Amampatats (h) fon conteclbng the pre&gumaahﬁfwgn@ 1u@ h(ea@t}g o1 eeolag sYsis.yhichat
at | east one va or the like
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nount edmacﬂtgosﬁglt &lct t4 ald tr&%eét \%Yy)dﬁlrr@l‘éﬁb@f@) tBe dBctiB @RS U Rstctil &l PomBe pressure
regul at or ( t hat aS|gna|ng W|re(1) is connected to the outlet @li;t

of t he dlﬁaredpm@gpbtqnl is pravided withbigaalingroomingls (23e2tand b2;33 )% eeurceigd tq their i
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t he l nl Btor ﬁslaaslgﬂ%d tdee @ine®Hed Giadiptibadl engelife@uwiafiorandilohngd 19endi20ahd 032hd on
the | ow pressure regul atlng si.de (18) of the regulator. 30 3. An apparatus
¢

accor di r@S@e@,uvgiymbgtwe@né@lé T8HRE®d i n that in the feed duct (3) adja-
cent a consunption device (5) an e.g. thernostat controlled control valve
(6) is nounted, which is designed to precision control said device (5), in
that i n2.tAeappetatisecdodingté)clzn) goehh rsae tle déxieck i) h ah adhubeddntt (Yradie

Lol ot Gt BeorsPiander e (hanee Jrappiy dalbled S fARE MaE o eE A s
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val ve ermnal (32) on the 1ow pressure regul ati nc? side ( of
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side ( 2f1c)r a%frerteg?u atfo Of' aqoop |0\\7<7e1 é %)16 hSv% & furalPri'lsl of &%Qesqg), in that in the return duct

(4) adjacent said device (5) an adjustment valve (8) is mounted and after it in the flow direction a
25  pressure difference regulator (9), that a signaling wire (13) is connected to the outlet (14) of the
guiding point via a terminal (12) and leads to a terminal (13) on the high pressure regulating side
(15) of the pressure difference regulator (9), and that a signaling duct (16) connects a terminal (29)
at the inlet (17) of the pressure difference regulator with a terminal (32) on the low pressure
regulating side (18) of the regulator.
30
3. An apparatus accordingtoclaim 1, characterized in that inthe feed duct (3) adja-
cent a consumption device (5) an e.g. thermostat controlled control valve (6) is mounted, which is
designed to precision control said device (5), in that in the return duct (4) adjacent said device (5)
an adjustment valve (8) is mounted and after it in the flow direction a pressure difference regulator

35 (9), and in that signaling ducts (19,20) connect a terminal (33) on the outlet side (22) of the control



the high pressure regulating side (15) of the pressure difference regul ator
(9), respectively. 5 4. An apparatus according to any of clains 1-3, ¢ h a
ract evopoogsietd i nt hat the pressure difference PeFSEa/@00(9) is
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mouth of the socket, that between the two ends of the bottom part (42) a wall section with radial

25  openings (48) is provided, which allows a flow to pass through the bottom part, and that the seat
(39) is mounted within the bottom part at the transition region between said wall section with an

opening and a free end of the bottom part, which is closed all around.

6. An apparatus according to claim 5, characterized in that immediately outside the
30  outer socket end, the bottom part (42) changes to a cup-like widened connection part (49), which
with a radial shoulder (50) is supported by the free socket end and preferably is fastened to it
through bolts (46), and which with its free end forms a projecting mounting collar (51) with axial
holes for mounting bolts (52), by means of which the upper part (41) with a matching collar (53)
and opposite axial holes is fastened to the lower part (40) , and that the lower part (40) as well as the



5 guiding part (55) is inserted by screwing and seal ed by neans of a
surrounding Oring (54), which gqguiding part e.g. with a radial flange (56)
abut s t hewomabbsisegi on of the shoul der end and the rear @cd/SEB¥)o0ef which
is designed to receive a tool and is Hent inwards in order to forman inner
con- striction (59), through whi ch the rear end (60) of a valve cone (61)
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9. An athpapatingsmavenediofithed@nel aim 7 or 8, characterized i n that |n t he
rear end of the 25 cone one end (71) of a spindle (72) is fastened, e.g.
by screwi ng and/or pressing, the other end (73) of the spindle preferably
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t he spindl e bushing in relatlon to the bushing (78), the spindle

bushi ngdyrit®)stathgeandi pﬂnher end abut a step (86) on the spindle in order
to displace the spindle in an axial direction, un- til the cone seals

agai nst the seat, and that the spindle bushing (75) in its pushed-out end
posi ti oM An apparatus according to claim 7or 8, characterized in that inthe rear end of the

25  cone one end (71) of a spindle (72) is fastened, e.g. by screwing and/or pressing, the other end (73)
of the spindle preferably having a polygonal shape and being inserted into an opening (74), which
fits said other end, in a bushing (75) in a handwheel (76), mounted outside the upper part and which -
in its turn has a non-rotation symmetrical housing (77), in which a handwheel bushing (78) is inser-
ted, which fits said part and which is threaded onto a neck (80), which projects from the end (79) of
30  the upper part and which in a bottom opening (81) with a locking ring (82) receives the preferably
diameter-reduced end (83) of the spindle bushing (75), which end is provided with a hexagonal
opening or the like (85), accessible through an opening (84) in the handwheel, which opening is
designed to receive a tool, which will rotate the spindle bushing and consequently also the spindle
in relation to a prestressing device without causing the handwheel to rotate, that the rotation of the

35  handwheel is provided to make, by the pitch of thread on the neck of the upper part and the axial
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25  12. An apparatus according to claim 11, characterized in that the O-ring (103) of the
ring wall, which abuts the lower part is an end bead of a membrane (104), preferably made of
rubber, reinforced with a fabric material, that from the bead the membrane extends at first in
parallel to the cup-shaped wall of the lower part in order to obtain the one side of a soft rounded
fold (104), which then at a distance from said wall is bent upwards to a level, which is about the

30  same as the level of the bead or somewhat lower, where the central parts of the membrane are
supported by a rotation symmetrical support plate (105), preferably with an outer border (106) and
an inner cup part (107), which both extend towards the shoulder of the lower part, that the cup part
forms a recess in the support plate and the membrane follows said recess as well as outer upper side
of the plate and is fastened by vulcanization on these parts, that in the bottom of the cup part a

35  central bore is provided, designed to let the spindle pass through, the membrane preferably being



ethene plastic material. 5 13. An apparatus according to claim11,
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pressur e wegaloetlshg side (15 and 18, respectively) a pist®T(SEOB)oonnde of
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axial hub centre, respectively, being used as a swmgmg centre.

14. An apparatus according to claim 13, characterized in that thecylinder (109)is

guided by a relatively short extension of the ring wall (96), in which an O-ring (115) is recessed,
20  that the extension houses the piston with a play and has such a length, that the wall material will be

sufficient to keep the O-ring (115) in place and to allow the swinging movement of the piston

within the peripheral area to be carried out.

15."An apparatus according to claim 13 or 14, characterized in that thespindle

25  diameter varies in the longitudinal direction of the spindle within the region of the movement of the
O-ring (113) of the piston, which abuts the spindle, in order to vary the pressure on this ring, and/or
that this ring is mounted in a groove with an asymmetrical cross section with a short groove wall in
relation to the cone, which with a press ring (120), the shape of which fits the rear end of the cone,
is designed to abut the O-ring and have a sealing effect in the axial direction.

30



